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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the sticking of dust to anodically oxidized coating and 
to prevent the generation of cracks by high temp, heating treatment after the passage of a long 
time by subjecting an aluminum material applied with anodically oxidized coating to semisealing 
treatment, thereafter drying it at a room temp, and executing sealing treatment in a state in 
which it is intercepted from the open air. 

SOLUTION: Aluminum or an aluminum alloy applied with anodically oxidized coating is subjected 
to semisealing treatment so as to regulate the admittance value to the range of about 1 1 to 690 
|iS by a well-known sealing treating means. Next, the face subjected to the semisealing 
treatment is dried under heating at about 50 to 120°C in the clean air free from dust or in an 
inert gas such as argon and is thereafter subjected to sealing treatment in a state of being 
intercepted from the open air. In this way, in the case baking/coating or the like are executed 
to the surface of the anodically oxidized coating, there is no sticking of dust, thumbed marks or 
the like, and there is no generation of cracks even if high temp, heating is executed after the 
passage of a long time. 
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CLAIMS ;/ 












[Claim(s)] 







(Claim 1 ] The art of the heat-resistant anodic oxide film which consists of the: Ust 
process which carries out half-sealing of the aluminum to which the anodic oxide film 
was given, or its alloy, the 2nd process dried at the' temperature beyond a room 
temperature, and the 3rd process which carries out enclosure processing by the open 
air and the cut off state. ' 
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DETAILED DESCRIPTION ; • ™ 

[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the art of the heat-resistant anodic 
oxide film which a. crack does not. generate even if it carries out elevated-temperature 
heat-treatment after progress of long duration, without dust, finger marks, etc. 
adhering, when performing baking finish etc. on the front face of the anodic oxide 
film given to aluminum or its alloy (it is called aluminum for short below). 

[Description of the Prior Art] Carrying out after treatment of the front face of a coat is 
performed without carrying out sealing.of this coat, or generally, carrying out sealing 
in an aluminum product, after forming ah anodic oxide film in aluminum. For example, 
among the building material made from aluminum, without carrying out sealing of the' 
coat, with a non-sealing condition, cases, such as long mold material, make a 
coating molecule adhere to a coat with an electrophoresis means, and carry out 
baking finish. Moreover, as a paint means, many spraying approaches are also used, 
and perform and carry out spraying of the sealing after formation of a coat in this 
case. Furthermore, when using as acopying machine, a photoconductor drum of 
facsimile and a laser beam printer, etc.,. sealing is performed after formation of a coat 
and baking finish of two or more coats, such as a substrate layer and a charge 
generating layer, is carried out to the front face. 

[Problem(s) to be Solved by the Invention] In a. place, as mentioned above, when not 
performing. sealing to an anodic oxide film, when shifting to after treatment, the dust 
in atmospheric air etc. tends to adhere ; to a coat, and an operator's finger marks etc. 
tend to adhere at the time of handling. Since these dust, finger marks, etc. are easily 
unremovable once they adhere, they serve as a defective. Moreover, if it. produces 
commercially without noticing adhesion, since dust etc. will serve as dirt and will 
express on a sensitized paper side especially in the case of a.photoconductor drum 
etc., effect is large.. Therefore, careful caution is needed for handling and workability 

[0004] On the other hand, when performing sealing and performing baking finish etc., 
a crack occurs in a coat. Although the working efficiency at the time of paint improves 
the more at this time the more it makes whenever [ stoving temperature ] high, it 
becomes easy to generate a crack in a coat. If baking finish is carried out at a 120- 
150-degree C elevated temperature especially in the case of a photoconductor drum 
etc., the reinforcement and endurance of a coat can be raised, but if baking finish is 
carried out under such an elevated temperature, a crack will occur. Moreover, after 
carrying, out sealing and carrying out long duration. progress by the case so that a 
photoconductor drum etc. may be shipped to a foreign country, also when performing 
baking finish, a crack occurs. 
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[0005] Then, as a result of solving the various above-mentioned problems and 
repeating research, the following thing became clear. First, important relation between 
whenever [ generating / of a crack / and sealing / of an anodic oxide film ], i.e., an 
admittance value, is, and generating of a crack can be prevented by making an 
admittance value into the fixed range. 

[0006] Namely, aluminum base and the anodic oxide film aluminum given to the front 
face 203 The elongation percentages at the time of heating differ, respectively. At 
this time, it is aluminum 203. If the whole pore is closed by diacid-ized aluminum 
hydrate aluminum2 03 andH2 0 formed by sealing, it will become impossible to 
absorb the difference of the elongation percentage by pore, and a crack will occur. 
However, since pore part is held at an opening condition, without closing the fixed 
range, then the whole pore by aluminum2 03 and H2 O in an admittance value by 
half-sealing, they are aluminum and aluminum 203 by this pore. The difference of an 
elongation percentage can be absorbed and generating of a crack can be prevented. 
Here, half-sealing means the intermediate-processing-intermediate-treatment 
condition which does not. include non-sealing and perfect sealing. 
[0007] Moreover, if the coat will be left even if it carries out half-sealing, as 
mentioned above, a sealing condition- advances with the moisture in atmospheric air, 
that is, aluminum2 03. and H2 O will grow, an admittance value will fall, and it will 
become the cause of generating of a crack. Furthermore, adhesion of dust etc. can 
be made to decrease sharply if sealing of the coat is carried out to some extent. In 
addition, the photoconductor drum which prevented generating of the. crack at the 
time of heating at high temperature was proposed by adjusting an admittance value 
recently (JP,7-295266,A). However, in the thing of this official report, when 
performing heating at high temperature after long duration progress after carrying out 
half-sealing since aluminum2 03 and H2 O grow with time even if it adjusts an 
admittance value to. a half-sealing condition, generating of a crack is not avoided but 
a problem produces it especially at the time of shipment in a foreign country etc. 
Moreover, since an admittance value also contains the thing of a non-sealing 
condition, even if it is able to prevent generating of a crack, at the time of an activity, 
dust, finger marks, etc. will become easy to adhere and the incidence rate of a 
defective will become high. 

[0008] This invention is what was made paying attention to the above point, and 
losing adhesion of dust etc. by carrying out half-sealing so that an admittance value 
may serve as fixed range, ahd controlling progress of a sealing condition, even if the 
object carries out elevated-temperature heat-treatment after progress of long 
duration, it is to enable it to prevent generating of a crack. 

[Mearis for Solving the Problem] In order to attain the above-mentioned object, it 
dries at the temperature beyond a room temperature as the 2nd process after this, 
and, subsequently is made to carry out half-sealing, using as the 1st process the 
aluminum (for that alloy to also be included) in which the anodic oxide film was 
formed, and to carry out enclosure processing according to. the open air and a cut off 
state in this invention, as the 3rd process. 

[0010] First, it is an anodic oxide film aluminum 203 at the 1st process. Pore part js 
held at an opening condition, without closing the whole pore by diacid-ized aluminum 
hydrate aluminum2 03 and H2 O by carrying out half-sealing. And this pore is 
aluminum and aluminum 203, Since the difference of an elongation percentage will 
be absorbed, generating of the crack when carrying out. elevated-temperature heat- 
treatment is prevented. Moreover, adhesion of dust etc. is also lost by aluminum2 03 
and H2 O, and the workability^When shifting to degree process is raised. In addition, 
as. an electrolytic bath for anodizing, a known sulfuric acid, oxalic acid, these mixed 
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baths,- etc.. are used; 

[001 1 ] At this time, it is desirable to carry out half-sealing so that an admittance 
value may serve as the range of 1 1 -690rpicroS (micro Siemens). The reason is that it 
willbe in the condition hear perfect sealing,; and ^b 

of a crack, and it will be in the condition inear aon-^ 690microS, : 

and dust etc. becomes easy to adhere when an admittance value is below 1 1 micro's. 
As for especially an admittance, value, it is desirable to consider as the range of 20- 
500microS. When considering as this range,, even if it heat-treats at an about 120- 
160-degree C elevated temperature, generating of a crack is prevented, and the 
processing time is shortened by heating-at high temperature, and working efficiency 
is also raised. 

[0012] Moreover, half-sealing in the 1st process is performed by the known sealing 
means. For example, it is carried out to a hot steam, hot pure water, and pure water 
using the hot water solution which added sealing additives which added non-metal 
sealer, such as a water solution and nickel acetate. 

[0013] Next, in the 2nd process, a half-sealing side is dried at the temperature 
beyond a room temperature. That is, since a sealing condition will advance with the 
moisture adhering to the front face, that is, aluminum2 03 and H2 O will newly be 
generated and an admittance value will fall when the coat processed at the 1st 
process is left, desiccation of a coat is performed at the 2nd process. 
[0014] At this time, it is desirable to carry out stoving of the aluminum at 'the 
temperature of 50-120 degrees C into inert gas, such as pure air or argon gas by 
which dust etc. was removed. If it does in this -way, since the front face of a coat can 
be dried promptly, lowering of an admittance value is prevented and workability is 
also raised. Moreover, a crack does not occur in a coat by this stoving. 
[0015] And enclosure processing of the aluminum is carried out according to the 
open air and a cut off state at the 3rd process. Progress of the sealing condition by 
the moisture in atmospheric air is controlled by this enclosure processing, and 
generating of the crack in the case of carrying out elevated-temperature heat- 
treatment after long duration progress is prevented. When performing this enclosure 
processing, it is desirable to enclose aluminum with that interior with drying agents, 
such as silica gel and calcined lime, using the container or bags which do not pass 
moisture, such as synthetic resin. If it does in this way, progress of a sealing 
condition can be prevented much more good. This point is explained in full detail by 
the term of a next example. ' 

[Embodiment of the Invention] Hereafter, an example is given and the art of the 
heat-resistant anodic oxide film concerning this invention is explained. 
As example 1 test piece, the 5x1 0cm plate-like aluminum alloy (6063S) was used. 
And after carrying out cleaning washing of this test piece with a weak alkaline 
degreaser, neutralization processing is carried- out with a nitric acid. Moreover, 
electrolysis with constant current of the test piece is carried out during this bath under 
20 degrees C of bath temperature, current density 1 .0 A/dm2, and the conditions for 
electrolysis time amount 25 minutes, using sulfu.ric-acid liquid with a. concentration of 
180g [/I. ] as an electrolytic bath. Consequently, the anodic oxide film with a 
thickness of 7.0 micrometers was formed on the surface of aluminum. 
[0017] Next, half-sealing of the anodic oxide film of the above-mentioned test piece 
is carried out. At this time, using the water solution which added the sealing additives 
which consist of nickel acetate as sealing liquid, the test piece was immersed into 
this liquid and half-sealing was performed under the solution temperature of 70 
degrees C, and the conditions for time amount 4 minutes. 
[0018] And desiccation processing of the test piece by which half-sealing was 
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carried out is carried out by the hot blast circulation approach. At this time, hot blast 
circulation was performed the temperature. of 80 degrees C, and over 5 minutes under 
atmospheric environment. 

[0019] Furthermore, the test piece which carried out half-sealing to the interior with 
silica gel 50g was enclosed using, the. well-closed container (30x20x40cm) made of 
synthetic resin. 

[0020] Then, the generating situation of the crack.wlien measuring a . change (for 4Hr 
- 30 days) of the admittance value of an anodic oxide film with time, and performing 
a heat test over T hour in a 1 20H60-degree C temperature requirement was 
investigated. 

[0021] In the example 2 said .example, the half-sealing conditions of an anodic oxide 
film are made into 65 degrees C of solution temperature, and others are taken as the 
same conditions as the case of an example 1. 

[0022] About this example 2 as well as the case of an example 1 , a change of the 

admittance value of an anodic oxide film with time and the generating situation of the 

crack when performing a heat test were investigated. 

[0023] The test result about these examples 1 and 2 is as drawing 1 . 

[0024] In the example of the example of comparison 1 said comparison, the test 

piece with which half-sealing and desiccation processing were performed on the 

same conditions as an example 1 was left in atmospheric air, without carrying out 

enclosure processing. 

[0025] In the example of the example of comparison 2 said comparison, the test 
piece with which half-sealing and desiccation processing were performed on the 
same conditions as an example 2 was left in. atmospheric air, without carrying out 
enclosure processing. 

[0026] A change of the admittance value of an anodic oxide film with time and the 
generating situation of the crack when performing a heat test -were investigated about 
the examples 1 and 2 of these comparisons as well as the case of each example. The 
result is as drawing 2 . In drawing 1 and 2, x mark shows generating of a crack for a 
crack not generating O mark again. Moreover,, the heat test about an example and the 
example of a comparison is repeatedly performed. twice using two samples, in order 
to investigate an. exact crack initiation situation. 

[0027] The admittance value (muS) of the above-mentioned example and the 
example of a comparison was measured using the ANOTESUTO YD measuring 
instrument^ German country, made in Phi Shah). Measurement is JIS: It carried out 
based on H8683. 

[0028] Moreover, in each above-mentioned example, a change of the humidity (%) 
when enclosing a test, piece with silica gel in a well-closed container with time is as 
drawing 3 . As shown in this drawing, the humidity in a container is held over a long 
period of time lower than the humidity under atmospheric environment. 
[0029] And even if some which are depended on examples 1 and 2 have aging over 
4Hr - 30 days, rapid lowering of an admittance value does not take place, so that 
clearly [ in drawin g .1 ] . Moreover, a crack is not generated even if it heats at the 
temperature of 120-160 degrees C. On the other hand, as for what is depended on 
the examples 1 and 2 of a comparison, rapid lowering of the admittance value by 
aging takes place so that clearly [ in drawing 2 ]. Moreover, although generating of a 
crack is not accepted in what carried out grade progress for four days as a result of a 
heat test, and it passed more than for ten days, a crack occurs in a heat test. 
[0030] Moreover, progress of the sealing condition is certainly prevented by 
enclosing the aluminum by which half-sealing was carried out with the drying agent 
into the container like each example. That is, as shown in A of drawing 4 , it is 
aluminum 203 of aluminum- By carrying out half-sealing, aluminUm2 03 and H2 O are 
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formed in the opening side of the pore P in the state of opening And aluminum 203 
if it is left in atmospheric air, without enclosing, aluminum^ 03 and H2 O will grow 
with the moisture in atmospheric air, the opening side of Pore P will be closed, and 
lowering of an admittance value will be caused. On the other hand, aluminum 203 
When en c^ 

atmbspheri^ of drawing 4 , a : drying 

agent carrying; out adsorption treatment: of the moisture :in a;:Cohtainer, and Cheeking 
growth of aluminum2 03 and H2 O Pore P is held at an open condition, without this 
aluminum2 03 and H2 O closing the opening side of Pore P, although aluminum2 03 
and H2 O grow a little with the moisture in a container part. Therefore, generating of 
the crack at the time of heating at high temperature is prevented certainly, without 
causing lowering of an admittance value. 

[0031] In the above example, although the aluminum alloy was used, also when using 
qnjre;[al^ 

that a drying a for this invention, and effectiveness sufficient by just 

carrying out enclosure processing of the aluminum at a well-closed container etc., 

withoutiusing a dryinig agent is acquired: :: 

[0032] 

lEffett 



adhesion of dust etc. in an anodic oxide film, even if it carries out elevated- 
ferrtReratur^: heat^tr^atrheht after progress of long duration/ generating of a crack can 

be prevented.:":-::: =;'•/. ■• -y^. .L:"'^ . !-:V :: l :: :L : ;i [ :'' '• \ : 


[Trgnsiatipr^ 
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DESCR I PTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 It is the table showing the test data. based on* each example of this 
invention. 

[Drawing 21 It is the table showing, the test data based on each example of a 
comparison.- . ■ ■■ ■' %3W : \ ;:":> 3 ■ WMJ:- -^-'V '■■[ . % : J--.; 

[Drawing 31 It is the table showing a change of the humidity when enclosing 



[Drawing 40 It is a mimetic diagram for explaining this inv^nti^n 






[Translation done;] 
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